INTRODUCTION
Electronic devices and electronic communication are being used by patients and physicians on a daily basis. In North America, approximately 88% of the population has an Internet connection today compared with only 1% in 1995, 1 and the average number of electronic mail (e-mail) accounts per person is estimated to be 1.5. 2 Not surprisingly, e-mail has emerged as an important communication method.
With the increase in Internet and e-mail use, there has been a corresponding rise in the amount of medical information online, the so-called E-health. Although there have been some publications in the area of E-health, there remains a paucity of research on the use and impact of e-mail communication specifically among health care professionals and patients. [3] [4] [5] [6] A recent Cochrane review on the effects of e-mail for communication between health care professionals identified only one trial, providing insufficient evidence for guiding clinical practice regarding the use of e-mail between health care professionals. 7 E-mail advantages include convenience and low cost. The written nature of the e-mail can be of value as a reference for the patient. It potentially allows easier access to a physician and could reduce unnecessary follow-ups for simple questions. However, there are also disadvantages to e-mail communication, including concerns about privacy and security, the timeliness of response, and a lack of clarity of communication. 3, 8, 9 Physicians may also be concerned about the potential for e-mail to increase workload.
Guidelines for e-mail communication between patients and physicians exist but most were published some time ago. [10] [11] [12] These guidelines recommend that physicians check applicable regulatory and statutory requirements and obtain explicit consent from patients for e-mail communication, and they comment on the risks involved. A more recent publication provides guidance on e-mail communication among health care providers, 13 but awareness of and compliance with the guidelines among physicians are unknown.
The few studies that have examined patients' opinions regarding e-mail communication for health care issues in oncology practice found that patients like e-mail because of its convenience, efficiency, and timeliness. However, the number of patients studied was small and the number of disease sites was limited, and there were no direct questions about e-mailing health care providers. [14] [15] [16] There have been studies investigating Internet use for health care in oncology practice, some of which included questions about e-mail, but none directly assessed physician and patient e-mail interactions. 17, 18 To date, no studies have evaluated physicians' opinions on communicating with patients or about patients via e-mail in oncology practice. Furthermore, we do not currently understand the impact of e-mail communication on clinical care. The goals of this study were to understand current patterns of e-mail communication between oncology patients and their physicians, to gather patients' and physicians' perspectives on this form of communication, and to evaluate the documentation of such communication in the medical record.
METHODS

Study Overview and Setting
We performed anonymous, cross-sectional surveys of patients and physicians at the Princess Margaret Cancer Centre (PMC), the largest comprehensive cancer center in Canada with approximately 12,000 new patients seen each year. 19 At the time of the study, there were 100 active staff physicians and fellows in the Department of Medical Oncology and Hematology, 104 in the Department of Surgical Oncology, and 69 in the Department of Radiation Oncology. At the time of the surveys, our institution did not routinely collect patients' e-mail addresses, provide patients with e-mail contact for providers, or have a patient portal, and patients did not have routine access to their medical records. The study was approved by the University Health Network research ethics board.
Questionnaire Development and Recruitment Patient Survey
The patient survey consisted of 18 multipart questions that assessed five domains: (1) demographics, (2) digital literacy skills, (3) use of the Internet for health-related needs, (4) use of e-mail for communication with health care team (HCTs), and (5) preferences for and barriers to electronic communication for facilitating cancer care. The survey was developed in an iterative fashion by the study team and was pilot tested with 10 hospital volunteers from our institution. Adult patients attending ambulatory clinics at the PMC were recruited to complete the paper survey during a 6-week period (March 3 to April 11, 2014). New patients, as well as those receiving active treatment or under surveillance, were eligible. To obtain a representative sample of patients, recruitment rotated in a variety of clinics. It was not possible to calculate a formal response rate for the patient survey because it was not feasible to track all patients who were approached.
Physician Survey
The physician survey had 22 multipart questions that assessed five domains: (1) demographics, (2) use of e-mail for communicating with patients, (3) use of e-mail for reporting patient results, (4) use of e-mail for communicating with other health professionals, and (5) preferences for and barriers to electronic communication in hospital practice. The survey was pilot tested with 10 clinical fellows and staff physicians from our institution. All staff physicians and fellows in medical, radiation, and surgical oncology at the PMC were invited by e-mail to participate in the survey using the electronic Web-based platform Fluid Survey. Follow-up requests were sent by e-mail at 2 weeks, and then 2 days before the survey deadline.
Record Abstraction
To understand the impact of e-mail communication on clinical care, a random record review of patient records was performed to characterize if and how e-mail communication is documented in the electronic patient record. We included patients who were assessed in one of the ambulatory clinics at the PMC at least once within the recruitment period. Patients were identified using clinic lists available from our institution's scheduling software. Data from the electronic patient records were abstracted using a standardized form specifically developed for the study. Documentation of e-mail communication for up to a year before the date of assessment was evaluated. We recorded how often e-mail communication was documented, the timing of the documentation, the e-mail content, the involved parties, and the potential impact on clinical care.
Statistical Analysis
Data on categorical variables were reported as frequencies and percentages. Any partially completed questionnaires were included, but only questions that were answered were included in the analysis; hence, the denominators varied by question. Logistic regression was used to evaluate the factors associated with e-mailing the HCT in the patient survey, with corresponding odds ratios, 95% CIs, and P values reported. Factors considered in this analysis included demographic variables such as age, education, income, and Internet literacy, as well as clinical variables such as cancer site, clinical trial participation, and types of treatments received. Variables significant in univariate analysis were entered into the multivariable model. Logistic regression was also used to evaluate the factors associated with e-mail contact with patients in the physician survey, but because of the small sample size, only univariate analysis was undertaken. Factors considered in the analysis of the physician surveys included age, sex, specialty, position, patient volume, and awareness of e-mail guidelines. Statistical significance was set at a P value # .05 (two-sided). SAS Version 9.3 (SAS Institute, Cary, NC) was used for all analyses.
RESULTS
Patient Survey
The survey was completed by 833 patients, with a wide variety of cancer diagnoses and treatments. Most patients completing the survey spoke English (85%). The majority of patients had access to the Internet (90%) and an e-mail account (88%) at home and used both on a daily basis ( Table 1) .
Forty-one percent of patients reported previous e-mail contact with a member of their HCT. Among 338 patients who provided information on the type of provider they had been in contact with, administrative assistants were the most common team members contacted (52%), followed by specialist physicians (36%), clinic nurses (29%), and clinical trials nurses (17%). A further 18% had e-mailed primary care practitioners, and 3% had e-mailed with both specialists and primary care physicians. Other providers who had been contacted included pharmacists (4%), social workers (, 1%), and research coordinators (, 1%). Of the patients who had previous e-mail contact with the HCT, 39% had e-mailed multiple members of their HCT; however, the majority of patients would only e-mail once a month or less (66%). Of the patients who had used e-mail with any provider, 87% were either satisfied or very satisfied with this communication method.
Younger patients, patients with a higher education, patients with a higher income, and patients who had participated in a clinical trial or who had received multiple treatment modalities had a greater likelihood of e-mail contact with the HCT in the univariate analysis ( Table 2 ). There was also variation depending on tumor type. Multivariable results were similar to the univariate analysis ( Table 2) .
Patients with prior e-mail contact with their HCT had fewer concerns about using e-mail in the future compared with the group that did not have prior e-mail contact (60% v 70%, P = .003). The main concerns were confidentiality (38%) and the possibility that the e-mail may not be received (41%). Thirty-five percent of all responders had no concerns. Eighty percent of patients who had e-mailed providers previously expressed future interest in e-mailing, compared with only 47% of patients who did not have previous e-mail contact with their HCT (P , .001).
Physician Survey
The physician survey was completed by 80 of 273 physicians contacted (response rate, 29%, Table 1 ). Forty-six percent of responders were under the age of 40 years. The majority of responders were from medical and surgical oncology specialties. Eighty percent of physicians reported previous contact with a patient via e-mail; however, only 56% of these physicians had ever read e-mail communication guidelines. When a physician had been in contact with a patient via e-mail, it was usually the patient who had made the first contact (67%), and the contact was infrequent (monthly [29%] or rarely [37%]). When asked whether patients should have the option to contact physicians via e-mail, 16% felt this should never be an option; 62%, rarely or sometimes an option; and 22%, always or frequently an option. When they had used e-mail as a form of communication with a patient, 42% of physicians were either satisfied or very satisfied with this form of communication, and 13% were not satisfied.
In the univariate analysis, staff physicians, older physicians, those who had graduated from medical school . 10 years previously, and those who saw more patients had an increased likelihood of e-mail contact with patients (Table 3 ). Multivariate analysis was not performed because of the sample size. Forty-five percent of physicians thought patients should have to sign a consent to be able to use e-mail communication with their physician. When asked whether it would be appropriate for a patient to contact another member of their HCT via e-mail, 77% responded yes, with secretary/administrative assistant, clinic nurse, and trials nurse as the team members they would recommend the patient contact most frequently. Sixty percent of physicians would definitely or possibly use e-mail communication as a way of corresponding with patients in the future, with 35% not sure or unlikely; only 5% replied that they would never use e-mail communication with patients.
All responders had been in contact with other physicians about patients, and the majority had patient results sent to them via e-mail (78%). The majority of physicians had been in e-mail contact with other physicians within the same health network. This happened frequently; 60% responded to e-mail messages about patients on a daily basis. When contacting physicians from outside their network, but within the same province, 68% e-mailed between weekly and monthly about patients.
Physicians' concerns about e-mail included miscommunication (83%), legal issues (80%), patients seeking urgent medical advice (72%), increase in workload (60%), patient confidentiality (65%), and timeliness of response to e-mail (67%). When asked about the benefits of using e-mail communication with patients, convenience (65%), easy access to physicians (60%), and improved communication with patients (53%) were reported frequently. Other potential benefits included reduced clinic follow-up (45%) and cost effectiveness (43%).
Patients and physicians were asked to rank their preference for different means of communication (e-mail, online, telephone, and in person) for different scenarios. Among patients, e-mail was the preferred option for managing blood test results (69%) and appointments (73%) and when asking for travel directions (76%). The majority of patients indicated they would not use e-mail for urgent medical care (66%) or for biopsy results (53%). The two scenarios for which physicians preferred e-mail were for arranging appointments (64% answering always or frequently) and for travel directions (46% answering always or frequently). They did not think e-mail communication should be used for urgent medical advice (60% responding never) or biopsy or radiology results (60% responding never or rarely) or to give medical advice to a patient they had not met (79% answering never). A comparison of the physician and patient survey results (Appendix Fig A1, online only) revealed a similar pattern concerning preferences for use of e-mail in the described scenarios, although physicians tended to favor e-mail for scenarios that may not directly involve them. When asked about the fate of the e-mail messages about patients sent from other providers, and from patients directly, the majority of responders reported keeping the e-mail in their in-box without transcribing any information to the patients' electronic record (Appendix Fig A1) . The second most frequent fate was deleting the e-mail once actioned.
Record Review Results
E-mail correspondence was documented in 87 of 962 records (9%) that were reviewed. In 77 cases (8%), the e-mail was found in the scanned documents folder, and in 10 cases (1%), it was found as a dictated physician note. Most commonly (38 of 87 cases [44%]), the e-mail was a record of a physician-tophysician communication about patient results or appointment changes. There were also e-mail messages from administrative assistants, nurses, and referrals/bookings coordinators, all sent to physicians and scanned. There were only six recorded patient-to-physician e-mail communications. Three of these were regarding patient appointments and three were to update the patient about blood results.
DISCUSSION
To the best of our knowledge, this is the largest study to date to define the current use of and future preferences for e-mail communication among patients and physicians in oncology practice. Patients who had previously e-mailed their HCT were younger and had a higher income and higher education compared with those who had not e-mailed, similar to the results of previous studies evaluating Internet use in oncology practice. 16, 18 Patients were interested in using e-mail to manage blood test results, to book appointments, and to ask for travel directions. Among physicians, older age and higher patient volume were significantly associated with an increased likelihood of e-mail contact with patients. Physicians thought e-mail should be used for arranging medical appointments and providing travel directions, scenarios that most likely would not involve them directly. In general, patients tended to favor e-mail use more than physicians did for the majority of the scenarios described.
A recent study found that patients advocated Internetbased technology in oncology practice. 20 In this study, concerns were raised about the differences in perceived ease of use in relation to age and socioeconomic status, factors also found to be an issue in our study. Interventions to increase access to computers and to improve computer literacy and e-mail use may be helpful for certain groups of patients; however, whether this would improve communication between patients and providers remains to be determined. There will always be patients who do not want to use the Internet or e-mail, and this must be taken into consideration with advancing technology. Randomized studies should be performed to assess the impact of new electronic technologies and patient portals in different groups of patients to determine their impact on care. Interestingly, older physicians in our study were more likely to report previous contact with patients via e-mail. This may be because older physicians have likely seen a greater volume of patients, especially in a longitudinal fashion; hence, they may have had a greater opportunity for contact. Secondly, our institution does not routinely hand out physician e-mail contact, and it may be easier to find e-mail addresses for more senior and established physicians through search engines such as Google.
Despite the high frequency of self-reported e-mail communication by physicians for patient care, e-mail communication was documented in only 9% of almost 1,000 patient records that were reviewed, suggesting poor documentation of e-mail communication. The majority of physicians reported keeping patient-related e-mail messages in their inbox but not transcribing the information to the patients' electronic record. Clear guidelines for documentation of e-mail communication and better integration between e-mail systems and the medical record are potential mechanisms for closing this gap. Use of patient portals for communication may also address the gap, although it may not facilitate documentation of communication between providers. 21 Given the low frequency of documented e-mail communication in our audit, we were unable to evaluate its impact on clinical care. Review of physician e-mail accounts may be a better approach to determining the impact of e-mail communication on care. However, the ethical and legal issues surrounding this make it impossible without identifying the patients involved and obtaining consent from all parties involved, which was not feasible. Novel reimbursement models that incentivize documentation of e-mail communication in the medical record, or integration of e-mail with the medical record, may help documentation.
Although recommendations for e-mail communication exist from various medical governing bodies, 10,22,23 improved visibility of these policies is needed. We encourage physicians to become familiar with these guidelines. We recommend that, at a minimum, physicians who participate in this type of communication with patients obtain explicit consent for e-mail communication that includes a discussion of the risks associated with unsecure e-mail accounts and expectations regarding the type of issues e-mail is appropriate for and when to expect a response.
There are limitations to our study. It was a single-center study set in a large academic comprehensive cancer center that included patients who were willing to participate and well enough to attend their outpatient appointments. With the patient survey, we were unable to assess the response rate because it was not feasible to track all patients who were approached, and it is possible that patients who declined participation in the survey were less likely to use e-mail. When approaching patients for the survey, the most common reasons for not participating were a language barrier (patient unable to speak English and attending clinic alone) or because the patient did not feel well enough, although we estimate this was the case for , 10% of the patients approached. The physician survey had a low response rate, so the true extent and impact of daily e-mail use by physicians for clinical care needs to be further defined because physicians are spending a significant proportion of their time dealing with patient-related issues via e-mail. 24 The response rate could potentially have been increased by using other distribution methods, such as handing out paper surveys or using incentives. 25 Last, we did not specifically ask why patients were contacting individual team members and therefore we cannot estimate what proportion of e-mail messages were for mundane reasons, such as appointment scheduling, versus medical advice. In summary,e-mail is commonly used for patientcare but is not well documented. The use of patient portals with a direct link to e-mail communication is likely to change this field significantly although not all vendors offer a direct link to e-mail communication. 20, 21, 26 The use of e-mail in patientrelated health care with and without patient portals can be developed with appropriate guidance; however, because there may be concerns about widening the gap for certain groups of patients, care must be taken to avoid this. 
